[Abstract] Drosophila melanogaster larvae have been extensively used as a model to study the molecular and cellular basis of nociception. The larval nociceptors, class IV dendritic arborization (C4da) neurons, line the body wall of the animal and respond to various stimuli including noxious heat and touch. Activation of C4da neurons results in a stereotyped escape behavior, characterized by a 360° rolling response along the body axis followed by locomotion speedup. The genetic accessibility of Drosophila has allowed the identification of mechanosensory channels and circuit elements required for nociceptive responses, making it a useful and straightforward readout to understand the cellular and molecular basis of nociceptive function and behavior. We have optimized the protocol to assay mechanonociceptive behavior in Drosophila larvae.
4. Distribute 2 ml of dH2O on a 2% agar plate to create a thin water film, which enables the animals to crawl freely and perform their rolling behavior. Without water, the larvae are not fully mobile and do not display consistent behavioral responses.
5. Prepare 10-20 staged larvae by washing in dH2O to remove any residual food and place them gently on the agar plate using a brush ( Figures 3A-3D ). 2. At least 60 animals per genotype should be tested to ensure that an effect of 20% or greater is resulting in statistical significance (P < 0.05) with sufficient power of the χ 2 -test (> 0.9).
Note: All behavioral experiments should be blinded and randomized to avoid unwanted bias.
The genotypes for the mechanonociception assay should be coded (e.g., numbers or letters), with the experimenter being unaware of the genotypes being tested.
Expected results
1. The functionality of the mechanonociception assay can be assessed by inactivation of C4da neurons, either by genetic silencing using Tetanus toxin light chain (UAS-TnT), the inward rectifying potassium channel Kir2.1, or genetic mutants of mechano-sensitive channels (e.g., www.bio-protocol.org/e2736 
